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Seguimiento de la prevalencia de genotipos del 
virus de la hepatitis C en España durante nueve años
(1996-2004)

ANTECEDENTES. Algunos datos recientes sugieren que la
prevalencia del genotipo 4 del virus de la hepatitis C (VHC)
se ha incrementado en España en los últimos años.
OBJETIVO. Poner de manifiesto cambios en la prevalencia 
de los genotipos del VHC en España durante los últimos
9 años.
MÉTODOS. Se amplificó un fragmento del genoma del VHC
presente en 3.161 muestras de suero tomadas de
individuos positivos para anti-VHC no seleccionados.
Después se identificó el genotipo mediante una prueba 
de hibridación reversa (line probe assay, LiPA). 
Las muestras procedían de 17 regiones diferentes 
y se tomaron entre enero de 1996 y diciembre de 2004.
RESULTADOS. La prevalencia global de genotipos del VHC
fue: 1b, 41,3%; 1a, 24,1%; 3, 19,6%; 4, 11,6%; 2, 3,1%; 
y 5, 0,3%. Considerando la edad de los pacientes, 
las prevalencias de los genotipos 1a, 3 y 4 fueron
significativamente mayores entre los nacidos después 
de 1950, en tanto que la del genotipo 1b fue menor. 
Estas diferencias significativas se observaron también 
al considerar sólo a los pacientes sin factores de alto
riesgo conocidos. Los incrementos significativos en las
prevalencias de los genotipos 1a y 3 se encontraron al
comparar entre sí a los pacientes nacidos en 1941-1950
con los nacidos en 1951-1960. Para el genotipo 4, este
hallazgo se produjo, sin embargo, al comparar estos
últimos con los nacidos en 1961-1970.
CONCLUSIONES. En España parecen haber sucedido dos
episodios recientes de importación de cepas del VHC. 
El primero supuso la diseminación de cepas de los
genotipos 1a y 3. El segundo fue más reciente y supuso 
la introducción de cepas del genotipo 4.

Palabras clave: Virus de la hepatitis C. Genotipos del VHC.
Genotipo 4 del virus de la hepatitis C. Epidemiología
molecular.

Introduction

Hepatitis C virus (HCV) strains are grouped into six
main genotypes, namely genotypes 1 to 6, and into seve-
ral subtypes within most of them1. Genotype 1a prevails

BACKGROUND. Recent data suggest that the prevalence 
of genotype 4 HCV strains among Spanish carriers 
is increasing.
OBJECTIVE. To assess changes in the prevalence 
of HCV genotypes in Spain during the last 
nine years. 
METHODS. HCV RNA was amplified by the 
polymerase chain reaction from 3161 serum 
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individuals, and the HCV genotype was identified 
by a reverse hybridisation assay (line probe assay,
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in prevalence of genotypes 1a and 3 was found 
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in genotype 4 was delayed to patients born in
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to have occurred in Spain during the last 30 years.
The former one involved the spread of HCV
genotypes 1a and 3. The second was more recent,
and involved the spread of genotype 4.
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in America and in the North and centre of Europe, whe-
reas genotype 1b prevails in Eastern Europe, the Far
East and the Mediterranean. Genotype 3 strains origina-
ting from the Indian subcontinent have spread broadly
among injection drug users of the Western hemisphere2.
Genotype 4 is thought original from Africa and has shown
a significant prevalence in some European countries from
the Mediterranean bassin3. Two main episodes of spread
of HCV are thought to have occurred in Europe: the for-
mer one involved the spread of genotype 1 strains th-
rough blood transfusion, and the second followed the in-
troduction of genotype 3 strains through the use of
injection drugs2.

Genotype 1b has been found prevalent in all studies per-
formed on unselected chronic carriers from Spain, always

reaching figures above 50%4-7. Genotype 3 prevalence ran-
ged from 4 to 17%, rising above 20% among injection drug
users4-8. Prevalence of genotype 4 has been usually found
below 10%, but higher figures have been recorded among
injection drug users9-11. These data suggest that the im-
port of genotype 3 strains into Spain would have been ac-
companied by the introduction and spread of genotype 4.
The aim of the present work was to assess changes in the
prevalence of HCV genotypes in Spain along the period
1996-2004.

Materials and methods
The study was retrospective in nature and included 3161 indivi-

dual, HCV RNA-positive serum samples from HCV carriers sent to a
reference laboratory for genotype identification prior to antiviral tre-
atment. Samples from patients suspected to have been involved in
epidemic outbreaks of HCV infection were not included, and no addi-
tional selection in regard to age, sex, geographical origin, other risk
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TABLE 1. Geographical and temporal distribution of the samples included in the study

Region Number of centres
Number of samples in year

Total

1996 1997 1998 1999 2000 2001 2002 2003 2004

Andalucía 10 2 4 14 13 31 178 165 81 88 576
Aragón 2 6 1 12 – – – – – – 19
Asturias 1 – – – 1 – 1 – – – 2
Baleares 3 – – 4 4 20 102 108 58 29 325
Canarias 1 – – – – 2 – – – – 2
Cantabria 3 – – – – – 13 47 12 1 73
Castilla-La Mancha 3 22 9 18 25 37 72 83 67 41 374
Castilla y León 3 3 2 13 83 87 29 35 76 15 343
Cataluña 4 16 3 4 28 16 8 5 5 11 96
Ceuta 1 – 1 – 12 41 32 36 31 24 177
Extremadura 5 – – 2 8 68 35 27 66 74 280
Galicia 3 1 – 3 7 30 9 22 29 16 117
Madrid 11 3 1 7 129 218 122 59 7 5 551
Murcia 1 – – – – – 1 2 – – 3
Navarra 1 – – 2 1 – 1 – – – 4
País Vasco 1 – – – 1 – – – 1 – 2
Valencia 5 – 4 57 5 1 – 2 1 1 71

Total 58 53 25 136 317 551 603 591 434 305 3.015

TABLE 2. Distribution of HCV genotypes among patients with
notified HIV infection or history of IVDU (group 1), children 
born from carrier mothers (group 2), immigrants (group 3), and
native Spanish patients lacking notified risk factors (group 4)

Group
Number of samples displaying HCV genotype (%)

Total

1a 1b 2 3 4 5

1 173a 89 8 140b 98c 1 509
(34.0) (17.5) (1.6) (27.5) (19.3) (0.2)

2 11 9 – 4 5 – 29
(37.9) (31.0) (13.8) (17.2)

3 25 29 11 21 12 – 98
(25.5) (29.6) (11.2) (21.4) (12.2)

4 519a 1119 73 425b 235c 8 2379
(21.8) (47.0) (3.1) (17.9) (9.9) (0.3)

Total 728 1246 92 590 350 9 3015
(24.1) (41.3) (3.1) (19.6) (11.6) (0.3)

achi2
= 33.43, p < 0.01.

bchi2
= 24.15, p < 0.01.

cchi2
= 35.21, p < 0.01.

TABLE 3. Distribution of HCV genotypes among immigrants 
in regard to the region of origin

Region

Number of samples 

Total
displaying HCV genotype (%)

1a 1b 2 3 4

Morocco 17 16 5 10 8 56
(30.4) (28.6) (8.9) (17.9) (14.2)

Tropical Africa 8 6 6 4 3 27
(29.6) (22.2) (22.2) (14.8) (11.1)

Eastern Europe – 6 – 4 1 11
Latin América – 1 – – – 1
India – – – 3 – 3

Total 25 29 11 21 12 98
(25.5) (29.6) (11.2) (21.4) (12.2)



factors for acquisition of HCV infection or any other parameter was
done. After performing genotyping tests, 3015 samples were conside-
red for analysis (see Results).

Samples came from 58 health care institutions (21 reference hospi-
tals, 28 regional hospitals, four transfusion centres, four private ins-
titutions and one reference laboratory) from 17 different regions of
Spain (table 1) and were taken between January, 1996 and Decem-
ber, 2004. Most samples (2743, 90.9%) were from eight regions con-
tributing with more than 100 samples each. Infection by human im-
munodeficiency virus (HIV) and/or history of intravenous drug use
(IVDU) was notified in 509 cases (group 1). Among the remaining,
29 samples were from children born from HCV-infected mothers
(group 2); 98 were from immigrants (group 3); and 2379 were from
adults native from Spain (group 4). The gender was known from all
patients but eight, with a predominance of men (67.8%). Age was
known from 2014 patients (66.8%), and ranged from newborn age to
89 years old.

A fragment of the 5� non-coding region of the HCV genome was
amplified by the polymerase chain reaction (PCR)6 from all samples,
and the genotype was determined by reverse hybridisation (line pro-
be assay, LiPA), using a commercial test (Versant HCV GenoAmp
LiPA, Bayer Healthcare LLC, Tarytown, NY, USA). Prevalence of ge-
notypes 1a, 1b, 2, 3, 4, 5 and 6 was calculated, and results from sam-
ples grouped by different criteria were compared by the chi square
(chi2) test. Differences were considered statistically significant for
p < 0,01.

Results

HCV genotype 1 strains present in 146 samples displa-
yed hybridisation patterns that did not allow a genosubty-
pe assignation, and were excluded from the analysis. The-
se samples accounted for 4.6% of the total and were almost
uniformly distributed along the period of the study (range:
4.1 to 4.8% per year). Table 2 summarises the results ob-
tained on the remaining 3015 samples, according to the
four groups of patients studied. Table 3 details those co-
rresponding to immigrants in regard to the region of ori-
gin. Genotypes 1a, 3 and 4 were significantly more preva-
lent among patients from group 1 in comparison with
those from group 4. Prevalence of genotype 2 was signifi-
cantly higher among immigrants from the tropics of Africa
in comparison with the remaining patients (22.2% vs
2.9%; chi2

= 27.62, p < 0,01).
Figure 1 shows the overall prevalence of HCV genotypes

on patients grouped by the year of sampling. Genotype 1b
was always the more prevalent, but its overall prevalence
was just 41.3%. Since a increasing trend was observed for
the overall prevalence of genotypes 1a and 4, a comparison
was done with samples grouped into two periods of time
(1996-2000 and 2001-2004) (table 4). A significant increa-
se of the prevalence of genotype 4 was found, together
with a decrease of the prevalence of genotype 1b.

Table 5 shows the prevalence of HCV genotypes in re-
gard to the year of birth of the patients. Genotype 1b was
significantly more prevalent among those born before
1951, and the prevalence of genotypes 1a, 3 and 4 was sig-
nificantly higher among patients born after 1950 (table 6).
Similar findings in regard to age were found among adult
patients lacking notified HIV infection and history of
IVDU (tables 7 and 8). Among the latter, a significant
switch-up of the prevalence of genotypes 1a and 3 was ob-
served among patients born in 1951-1960 in comparison
with those born before 1951 (7.7% vs. 19.3%, chi2

= 20.39,
p < 0.01 for genotype 1a; 2.6% vs. 15.6%, chi2

= 39.17,
p < 0.01 for genotype 3). For genotype 4, such switch-up
in prevalence was, however, delayed to patients born in
1961-1970 (4.6% vs. 14.5%, chi2

= 37.99, p < 0.01).
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Figure 1. Prevalence of HCV ge-
notypes among 3,015 samples from
unselected carriers from Spain, grou-
ped by time of sampling.

TABLE 4. Distribution of HCV genotypes found on samples
studied during two periods of time

Number of samples
in years (%)

1996-2000 2001-2004

1a 238 (22.0) 490 (25.3) 728 (24.1)
1ba 530 (49.0) 716 (37.0) 1,246 (41.3)
2 38 (3.5) 54 (2.8) 92 (3.1)
3 185 (17.1) 405 (21.0) 590 (19.6)
4b 86 (7.9) 264 (13.7) 350 (11.6)
5 5 (0.5) 4 (0.2) 9 (0.3)

Total 1,082 (00.0) 1,933 (00.0) 3,015 (00.0)

achi2
= 40.31, p < 0.01.

bchi2
= 21.48, p < 0.01.

Total
(%)

HCV
genotype



Discussion

Data regarding prevalence of HCV genotypes in Europe
suggest that genotype 3 produced a recent epidemic of
HCV infection among the injection drug users and spread
subsequently to other population groups that had been
already penetrated by genotype 1 strains, mainly by ge-
notype 1b, in the past2,12-14.

The present investigation is affected by limitations that
are characteristic of retrospective studies, such as the pre-
sence of uncontrolled sampling variations from year to
year, the lack of representativity of the sample in terms of
population, or the risk of underreporting of relevant epide-
miological data for the patients included. With these limi-
tations in mind, the results show that Spanish HCV ca-
rriers born before 1951 are mainly infected by genotype 1b.
In addition, they show that genotype 1a and 3 strains are
significantly more frequent among patients born after
1950, and confirm the high prevalence of these genotypes
among patients displaying significant risk factors, such as
HIV co-infection or history of IVDU. Since the acquisition
of the HCV infection is very uncommon before the age of
20, this is consistent with the introduction, 20-30 years
ago, of genotype 1a and 3 strains into the IVDU population
and with its spread to other population groups. Evidence
for such introduction of HCV genotype 1a together with

genotype 3 has been also reported from other European
countries12-14.

In agreement with prior findings9-11, the age-specific
patterns of prevalence found for genotype 4 indicate that
this HCV genotype has been also introduced recently in
Spain. They suggest, in addition, that the import of this
genotype was independent of the import of genotypes 1a
and 3 and happened around 10 years later. In support of
this interpretation, an increasing prevalence of genotype
4 among the youngest HCV carriers have been reported
from Italy15-17, and a significant association of this genoty-
pe with infections acquired after 1990 has been found in
Austria18.

It seems very likely that introduction of genotype 4 into
Europe and the United States has been related with in-
jection drug use15,19,20, and the findings of this investiga-
tion agree with this proposal. The significant increase in
prevalence of genotype 4 found among patients without
notified high risk factors born after 1960 suggest, in addi-
tion, that this genotype begun to spread to other popula-
tion groups at the beginning of the 80’s decade.

The diversification observed for genotypes 1 and 2 in
Africa21 and the geographical distribution found for ge-
notypes 4 and 5 lead to suggest an African origin for all
these four HCV genotypes. Import of African strains of
hepatitis B virus (HBV) into Spain has been recently do-
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TABLE 6. Distribution of HCV genotypes among patients born
before or after 1950

Patients born 
between (%)

1910-1950 1951-2004

1aa 39 (8.4) 447 (28.9) 486 (24.1)
1bb 375 (80.6) 463 (29.9) 838 (41.6)
2c 23 (4.9) 43 (2.8) 66 (3.3)
3d 12 (2.6) 364 (23.5) 376 (18.7)
4e 16 (3.4) 227 (14.7) 242 (12.0)
5 1 (0.2) 5 (0.3) 6 (0.3)

Total 465 (00.0) 1,549 (00.0) 2,014 (00.0)

achi2
= 80.74, p < 0.01.

bchi2
= 377.11, p < 0.01.

cchi2
= 4.65, p < 0.05.

dchi2
= 101.69, p < 0.01.

echi2
= 41.00, p < 0.01.

Total
(%)

HCV
genotype

TABLE 7. Distribution of HCV genotypes among patients 
lacking notified HIV infection, nor history of IVDU, 
born before or after 1950

Patients born between (%)

1910-1950 1951-2004

1aa 35 (7.7) 295 (27.0) 330 (13.9)
1bb 370 (81.3) 371 (34.0) 741 (31.3)
2c 23 (5.1) 31 (2.8) 54 (2.3)
3d 12 (2.6) 241 (22.1) 253 (10.7)
4e 14 (3.1) 148 (13.6) 162 (6.8)
5 1 (0.2) 5 (0.5) 6 (0.3)

Total 455 (00.0) 1,091 (00.0) 1,546 (00.0)

achi2
= 70.44, p < 0.01.

bchi2
= 286.11, p < 0.01.

cchi2
= 4.03, p < 0.05.

dchi2
= 87.36, p < 0.01.

echi2
= 36.55, p < 0.01.

Total
(%)

HCV
genotype

TABLE 5. Distribution of HCV genotypes in regard to the time of birth of the patients

HCV genotype
Patients born between (%)

Total (n,%)

1910-1930 1931-1940 1941-1950 1951-1960 1961-1970 1971-1980 1981-1990 1991-2004

1a 8 (8.2) 12 (7.7) 19 (8.9) 76 (22.2) 266 (31.2) 93 (30.1) 4 (17.4) 8 (34.8) 486 (24.1)
1b 78 (80.4) 126 (81.3) 171 (80.3) 149 (43.7) 202 (23.7) 91 (29.4) 14 (60.9) 7 (30.4) 838 (41.6)
2 5 (5.2) 9 (5.8) 9 (4.2) 18 (5.3) 21 (2.5) 3 (1.0) 1 (4.3) – 66 (3.3)
3 1 (1.0) 2 (1.3) 9 (4.2) 64 (18.8) 226 (26.5) 67 (21.7) 3 (13.0) 4 (17.4) 376 (18.7)
4 5 (5.2) 5 (3.2) 5 (2.3) 31 (9.1) 136 (15.9) 55 (17.8) 1 (4.3) 4 (17.4) 242 (12.0)
5 – 1 (0.6) – 3 (0.9) 2 (0.2) – – – 6 (0.3)

Total 97 155 213 341 853 309 23 23 2,014



cumented by the finding of genotype A/ayw1 and genoty-
pe E strains among native Spanish carriers22,23. It seems,
therefore, likely that introduction of African HBV and
HCV strains into the Spanish population have been epi-
demiologically related. It is thought that the import of
HCV genotype 3 and HBV genotype D/ayw3 strains ori-
ginal from India into the European population of IVDU
were also two epidemiologically related events.
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